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Objective: Describe how people with lower limb
spasticity present for treatment in routine clinical
practice.

Methods: Prospective, observational study (Clini-
caltrials.gov: NCT04050527) of ambulatory adult
patients (=18 years) with unilateral lower limb
spasticity (able to take =5 steps with or wit-
hout assistance) presenting for routine spasticity
management, including treatment with abobotu-
linumtoxinA.

Results: The study population included 430 adults
with lower limb spasticity. Despite their relatively
young age (meanztstandard deviation 53.7+13.9
years), only 20% of patients were employed. Most
patients had an acquired brain injury due to cere-
brovascular disease; 84.1% reported having con-
comitant upper limb spasticity. Using the Leg Acti-
vity Measure, most patients reported no or only
mild difficulties in performing hygiene/positioning
tasks, while 80.7% had at least mild difficulty with
indoor ambulation and 90.5% had at least mild dif-
ficulty with walking outdoors. Sensory, commu-
nication and/or cognitive impairments were also
common. At the first treatment cycle, 50.7% of
patients set active function primary goals, inclu-
ding locomotion transferring or standing.
Conclusion: These observations highlight the com-
plexity of presentation that must be considered
when setting treatment goals for lower limb spas-
ticity and emphasize the types of impairment and
activity (functional) limitations that treating teams
may expect to encounter in their patients and should
cover in their initial and follow-up assessments.
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pasticity is one of the most frequent symptoms asso-
ciated with a variety of conditions including stroke,

/LAY ABSTRACT )

Stroke survivors with leg spasticity (an abnormal
increase in muscle activity resulting in stiffness of mus-
cle) are often treated with botulinum toxin to reduce
the spasticity and enable physical therapy. This paper
presents an overview of data from the start of the Abo-
LiSh study, which explores how leg spasticity is mana-
ged with abobotulinumtoxinA (a type of botulinum toxin)
in everyday practice. Findings from this study (including
384 patients with lower limb spasticity from 9 countries)
show the complexity of problems that people with leg
spasticity live with. Most stroke survivors were also
treated for arm spasticity, and many patients also had
significant motor, sensory, communication and cognitive
impairments. For stroke survivors who are still able to
walk at least 5 steps, the priority treatment goal was
to improve their walking, followed by pain management
and prevention of contractures (muscle and joint shor-
tening or deformity). All these factors are important for
clinicians to consider when agreeing treatment goals
with stroke survivors who are living with leg spasticity
so that the treatment meets their individual needs.
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cerebral palsy (CP), spinal cord or traumatic brain
injury, and multiple sclerosis. Although a substantial
proportion of people living with these long-term con-
ditions have spasticity affecting the lower limbs (e.g. it
is estimated to affect approximately one-third of stroke
survivors (1)), there remains a surprising lack of global
epidemiological data on its overall prevalence, severity,
and presentation patterns, highlighting an overall lack
of attention paid to this common and often disabling
problem (1, 2). Importantly, there remains limited
information regarding spasticity as a barrier to rehabi-
litation and its functional implications when occurring
post-stroke (and other upper motor neurone lesions).
The full socioeconomic burden of lower limb spasticity
also remains largely uninvestigated. Clinically, it is
known that slow walking speed and inability to am-
bulate safely in the community represent a significant
ongoing health concern for patients with hemiparesis
and is associated with accelerated health decline (3, 4).
In addition, patients with lower limb spasticity often
present secondary complications, such as static or
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dynamic postural instability, pain, limb deformity, and
contractures (1, 5). Patients with lower limb spasticity
are also at higher risk of falls and inactivity (6).

Current spasticity management is focused on phy-
sical rehabilitation, often facilitated by pharmacologi-
cal interventions, with the aim of helping patients to
achieve their goals. Evidence-based guidelines recom-
mend botulinum toxin type A (BoNT-A) injections as
an effective first-line treatment for focal lower limb
spasticity (7-9). While well-conducted randomized
controlled trials (RCTs) remain the scientific standard
in assessing the efficacy of clinical interventions for
regulatory compliance, they are often criticized as
having limited generalizability as they do not typically
consider the diversity of patient presentation, the need
to combine other treatment interventions, nor the
varied clinical treatment approaches used across the
world. RCTs are also not the optimal or best design
for addressing some questions, such as how best to
apply evidence-based care in practice. Observational
studies, conducted in routine treatment settings, pre-
ferably across multiple countries, are often the “gold
standard” in addressing health-services research of this
type and add to evidence-based data. In this context,
they inform the current management of lower limb
spasticity, allowing for different clinical practices.
Such studies also provide important information on
clinical presentation, effectiveness, and individualized
treatment strategies.

Here, we present full baseline data from the inter-
national “AboBoNT-A injections for adult lower limb
spasticity in a real-life cohort” (AboLiSh) study, which
offers relevant and timely insights into how patients
seeking treatment for lower limb spasticity present for
treatment in routine clinical practice.

METHODS

This was a prospective, longitudinal (16-month),
observational cohort study conducted at 46 specialist
study centres across 9 countries (Australia, Brazil,
Canada, France, Germany, Italy, Poland, Russia, and
USA). Study centres were identified based on their
current clinical practice (centres should be experienced
with using BoNT-A for lower limb spasticity and
should expect to recruit >3 patients within a reasonable
timeframe), prior experience with lower limb studies,
and familiarity with using go 10.2340/jrm.v55.4257
al attainment scaling (GAS).

The study was conducted in compliance with the
International Society for Pharmacoepidemiology
(ISPE) Guidelines for Good Pharmacoepidemiology
Practices (GPP). Independent Ethics Committee/In-
stitutional Review Board approval was obtained prior
to each centre initiation with written informed consent
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obtained prior to participant enrolment. The study is
registered at Clinicaltrials.gov (NCT04050527).

Population

The study enrolled adult patients (> 18 years old) with a
documented diagnosis of unilateral lower limb spasticity
who provided written informed consent. There was no
minimal level of spasticity defined, other than the deci-
sion to inject abobotulinumtoxinA (aboBoNT-A) having
been made prior to enrolment. The Modified Ashworth
Scale (MAS) was, however, recorded in all cases. Par-
ticipants were ambulatory (defined as being able to take
>5 steps, with or without assistance) and could have
previously received BoNT-A (with >12-week interval
since last injection), or be naive to BoNT-A treatment.
Key exclusion criteria included severe limitations in
passive range of motion/contractures in the affected
limb (defined as MAS (10) score of 4 in at >1 joint in
the lower limb), limb surgery, intrathecal baclofen pump
implantation for spasticity within 3 months, or history of
a progressive neurological condition or cerebral palsy.
Eligible patients were recruited consecutively (i.e. as
they presented to the investigator’s clinic).

Assessments at baseline visit

Patients underwent a comprehensive clinical spasticity
assessment at the baseline visit. Electronic case report
forms were utilized for data collection, including data
on medical history, treatment history, the neurological
impairment scale (NIS) (11) and the GASleg tool to
capture goals of treatment (12). In addition, quality of
life was assessed using the EuroQoL 5 Dimensions, 5
Levels (EQ-5D-5L) scale (13).

Each patient had 1 primary treatment goal designa-
ted and had the option to identify up to 2 secondary
goals that should be amenable to treatment of lower
limb spasticity with aboBoNT-A. All goal statements
were to be SMART (Specific, Measurable, Attainable,
Realistic and Timely). The GASleg tool included cate-
gories for pain, involuntary movements, contracture
prevention, locomotion, transfers/standing, passive
function (caring for the affected limb), and facilitation
of therapy/other. In principle, each chosen goal cate-
gory was to be supported by a standardized outcome
assessment that was determined at the time of goal
setting. Standardized assessments included the Leg
activity measure (LegA) (14), numerical pain rating
scale (NPRS) (15), scale of pain intensity (SPIN) (16)
and 10-metre walking speed test.

Statistical analyses

All statistical analyses presented in this report are
descriptive. Mean and standard deviation (mean + SD)
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or median (Q1, Q3) measures are used to summarize
continuous variables, and absolute and relative fre-
quencies expressed as a percentage (%) are presented
for categorical information. The presence of neuro-
logical impairments was analysed as a score of 1-3
(non-normal) or missing. The EQ-5D-5L index values
are derived using US standard value set.

RESULTS

Patient characteristics

A total of 430 patients were enrolled (8—137 patients
per country). Of these, 46 patients were excluded from
these analyses because they did not meet inclusion
criteria (n=18) and/or receive at least 1 BoNT-A
injection (n=14), and/or have a goal assessment
(n=43). Baseline demographics and relevant medical
history for the 384 patients included in these analy-
ses are summarized in Table I. Most patients were
male (66.4%). Despite their relatively young mean
age (53.9+13.8 years), only 19.5% of patients were
employed. Most patients had an acquired brain injury
due to cerebrovascular disease. In general, enrolled
patients had experienced lower limb spasticity for an

Table I. Patient characteristics

Baseline population

Parameter N =384
Age, years, mean+SD 53.9+13.8
Sex; Male, n (%) 255 (66.4)
Employment status, n (%)
Employed (full-time, part-time, student, and sick- 75 (19.5)
leave)
Unemployed 162 (42.2)
Retired 147 (38.3)
Diagnosis of condition leading to upper limb
spasticity, n (%)
Acquired brain injury (stroke/trauma/other) 374 (97.4)
Spinal cord injury 8 (2.1)

Other 2 (0.5)
Aetiology, n (%)

Vascular (infarct or haemorrhage) 328 (85.4)
Trauma 44 (11.5)
Hypoxic 1(0.3)
Inflammatory 5(1.3)
Tumour 2 (0.5)
Degenerative 2 (0.5)
Other 2 (0.5)
Affected leg, n (%)
Left 219 (57.0)
Right 165 (43.0)
Affected by upper limb spasticity, n (%)
Dominant arm 156 (47.6)
Non-dominant arm 170 (51.8)
Both 2 (0.6)
No 56 (14.6)
Time since onset of the event leading to lower limb
spasticity, years
Mean+SD 6.9+7.9
Median (IQR) 4.7 (1.7, 8.6)
Prior BoNT treatment; n (%)
BoNT naive 96 (24.0)
Previously treated 288 (76.0)

Time interval between onset of event and first BONT N=309

injection, years
Mean £ SD
Median (IQR)

3.6+6.9
1.3 (0.6, 3.3)

SD: standard deviation; IQR: interquartile range; BoNT: botulinum toxin type A.
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extended period (median time since event 4.7 years),
and a large majority (85.4%) also reported having up-
per limb spasticity. The median time from the event
causing spasticity to the first BoNT injection was over
1 year, but a large majority (75%) of enrolled patients
had already received prior BoNT injections.

In those patients assessed using the NIS, distal motor
impairment nearly was universal (99.1%), but other
forms of motor impairment also were common (Table
II). Almost three-quarters of patients with NIS data
available had at least 1 form of sensory impairment,
and approximately the same proportion had at least 1
type of communication impairment. The most common
forms of cognitive impairment were memory (affecting
67.4% of those assessed) and attention (62.4%).

Affected activities and quality of life

Overall, 284 patients (66.0%) utilized LegA assess-
ments as part of their comprehensive baseline assess-
ments. Part A of the LegA assesses the patient’s ability
to care for the affected leg (i.e. passive function).
Most patients reported no or only mild difficulties in
performing hygiene or positioning tasks. However,
approximately half of the patients (51.1%) had at least
moderate difficulties in putting on trousers, and over
half (57.4%) had at least moderate difficulty in putting
on footwear (Fig. 1a).

Most patients reported at least mild difficulties with
ambulation as assessed by LegA part B, which asses-
ses the patient’s ability to independently complete
activities using the affected leg (i.e. active function).
Most patients (=70%) had at least moderate difficulty

TableII. Impairmentsasidentified by the Neurological Impairment
Scale (NIS)

Impairment

Effectiveness population

Motor impairment; n/N (%)
Impaired muscle power
Impaired control of voluntary movement
Proximal motor impairment
Distal motor impairment
Missing
Sensory impairment; n/N (%)
Somatic impairment
Impaired proprioception
Dysesthesia

210/237 (88.6)
154/237 (65.0)
207/239% (86.6)
237/239% (99.1)
147/%145

157/219 (71.7)
131/219 (59.8)
72/219 (32.9)

Missing 165
Communication impairment; n/N (%)

Expressive 161/223 (72.2)

Receptive 102/223 (45.7)

Dysarthria 134/223 (60.1)

Cognitive speech 99/223 (44.4)

Missing 161

Cognitive impairment; n/N (%)

Consciousness 114/218 (52.3)

Memory 147/218 (67.4)
Attention 136/218 (62.4)
Executive function 111/218 (50.9)
Orientation 89/218 (40.8)
Initiation 89/218 (40.8)
Missing 166

The presence of neurological impairments was analysed as a score of 1-3
(non-normal) or missing.
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Fig. 1. Affected activities as identified by the LegA scale. (a) Ability to care for the
affected leg, (b) independently completing activities using the affected leg (c) impact
on life, N=284.
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with outdoor ambulation and stairs, while
44-54% of patients had at least moderate
difficulty with standing and walking
indoors/on carpets (Fig. 1b). Finally, as
assessed by part C of the scale, the pre-
sence of lower limb spasticity impacted
most patients’ normal, daily, and work
activities (88-92% reported at least a
little impact and 69—-73% reported at
least moderate impact) (Fig. 1¢). Overall,
75.4% of patients reported at least a little
pain or discomfort, and 59.9% reported
problems with comfort and sleep.

For patients whose walking speeds were
recorded (n=327), the mean+SD 10m
walking speed was 0.55 +0.39 m/s (median
0.49 m/s), indicating limited community
ambulation. For patients whose pain
scores were recorded to support a
pain goal (n=97), the mean+SD pain
score was 5.6 +1.9. For patients who
completed EQ-5D-5L questionnaires
(n=286), the mean + SD index score was
0.49 +0.26 and the visual analogue score
was 59.3+19.4, indicating a significant
impact on quality of life.

Goal setting

During the first treatment cycle, 50.8%
of patients selected active function pri-
mary goals, including locomotion, and
transfer/standing (Fig. 2). In line with
the LegA assessments, patients chose
the impairment/symptoms domain less
frequently as primary goals, including
pain or discomfort, range of motion, and
involuntary movements/spasms.

DISCUSSION

Baseline data from this observational
study provide insight into the ambulatory
patient population presenting at neurore-
habilitation clinics for routine treatment
of'their lower limb spasticity with BoNT-
A and start to fill an important gap in our
understanding of disease burden. The
observations of the current study serve
to highlight the complexity of presenta-
tion that must be considered when setting

J Rehabil Med 55, 2023


https://medicaljournalssweden.se/index.php/jrm/index

JRM

JRM

JRM

"Baseline presentation of patients with lower limb spasticity”

k Active function: Locomation
‘f‘,'_""_ PPain or discomfart
Range of motion/contracture prevention
Involuntary movernents or spas ms
m Active function: Transfers

-
‘l‘ Passive function

Cosmesis or fadilitation of therapy

Other

o 5 10 15 0

Percent patients

Fig. 2. Primary goal setting by domain.

treatment goals for lower limb spasticity and emphasize
the overlap with other impairments. Three in 5 patients
also were treated for upper limb spasticity, and many
patients were living with significant motor, sensory,
communication, and cognitive impairments alongside
their lower limb spasticity. In this ambulatory popula-
tion, the most common goals of lower limb spasticity
treatment were related to locomotion, followed by pain
and contracture prevention.

While this study included several actiologies leading
to lower limb spasticity, most patients were stroke
survivors. This largely reflects the huge public health
burden of stroke, which remains a leading cause of
disability in people aged over 50 years (17). Alt-
hough estimates vary widely (18), it is thought that
approximately 2 in 5 patients will develop spasticity
within the first year following a stroke (19). In addi-
tion, it is important to highlight that the distribution
of a aetiologies recruited to this study also reflects
the general consensus that BoNT-A is the preferred
option for focal and multifocal spasticity (as often
seen following traumatic brain injury which was the
second most represented population), whereas other
modalities, such as intrathecal baclofen may be used
more frequently in patients with generalized leg spas-
ticity (e.g. following spinal cord injury) (7, 8, 20-22).
Patients with progressive neurological conditions, such
as multiple sclerosis, were excluded from the study
due to the unpredictable nature of the disease and the
fact that they are seen less often in the neurorehabilita-
tion clinics that participated in this study. Adults with
cerebral palsy also were excluded due to the impact
of spasticity on their normal musculoskeletal growth,
contracture formation, and motor development.

Although the generalizability of our NIS findings to
the wider population are limited by the large amount
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of missing data (which
was to be expected in the
context of an observational
study (23)), the frequent
observations of sensory,
cognitive, behavioural, and
emotional deficits still serve
to highlight the complex-
ity of patient presentation
that can affect recovery
and should be considered
as part of rehabilitation
programme design (24).
For example, patients with
brain injury often have
executive dysfunction that
can lead to goal neglect. In
their consensus framework
for person-centred spasti-
city management, Turner-Stokes and colleagues (21)
stress the importance of the treating team identifying
such problems during a comprehensive assessment,
to ensure that the goals chosen are appropriate to the
patient’s abilities and recommend strategies, such as
goal management training for those with significant
executive dysfunction (25). While study criteria requi-
red the patient to have sufficient capacity to sign writ-
ten consent, expressive and receptive communication
difficulties were also common and must be accounted
for during goal-setting negotiations. To aid in this
process, a focus group was held in collaboration with
patient representatives to develop a goal-setting leaflet
that explained the study design and GAS to patients and
their caregivers using lay language (26). Patient repre-
sentatives also provided input on the consent forms.
Scoping reviews have identified a lack of high-
quality evidence for the burden of lower limb spasticity
(1). Data from the LegA measure provide granularity
on the daily burden of lower limb spasticity for ambu-
latory patients who are considered good candidates
for BoNT-A therapy. Lower limb spasticity often
involves equinovarus deformities that affect patients’
stance phase and other aspects of walking, including
balance and symmetry of stride. Transfers (e.g. from
sitting to standing or from wheelchair to car or toilet)
are also essentially bipedal activities. Our observations
highlight the fact that many ambulatory patients also
experience difficulties with passive function, such as
dressing and hygiene, albeit to a lesser extent. The
presence of leg spasticity significantly impacts all
aspects of daily and working life (LegA Part C results)
as well as quality of life (EQ-5D-5L results). Therefore,
despite the relatively young age of the study cohort,
it is to be expected that only 20% of patients were
employed. We also emphasize that the study included a
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relatively wide range of chronicity, with some patients
early in their spasticity journey and others much further
down the line. Thus, taken together, the LegA and
EQ-5D-5L results support the idea that spasticity
treatment with BoNT is warranted throughout the
continuum of care. In addition, pain and problems with
sleeping were common and should be considered in
rehabilitation programmes.

These observations support the premise that impro-
ved walking is often the highest treatment priority
for ambulatory patients with lower limb spasticity
(27, 28). An inability to walk is associated with the
loss of independence and likelihood of placement in a
nursing home (29) and is a strong predictor of adverse
health outcomes (30). Primary effectiveness analyses
will inform how treatment goals change over time
(for new and chronically treated patients) and will be
reported separately. Finally, it is pertinent to note that
many patients also have upper limb spasticity, and we
intend to examine how lower limb spasticity goals
(and aboBoNT-A injection patterns) were impacted
longitudinally by the desire to manage both upper
and lower limb spasticity. Given that the location and
severity of spasticity may change over time or with
treatment, goals selection and management strategies
need to be reassessed periodically.

Strengths of this study lie in its prospective observa-
tional design and naturalistic setting. However, while
the current study data are limited to those ambulatory
patients whose lower limb spasticity is amenable to
BoNT-A treatment, it should be emphasized that non-
ambulatory patients may also benefit from chemode-
nervation with BoNT-A.

In summary, these baseline data provide granularity
on the daily burden of lower limb spasticity for ambu-
latory patients who are considered good candidates
for BONT-A therapy and inform on the spectrum of
impairments and limitations that treating teams should
cover in their initial and follow-up assessments.
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